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Summary  This  research  aimed  to  determine  the  knowledge,  attitudes  and  pre-
ventive  behaviors  (KAP)  of  adults  in  relation  to  dengue  vector  control  measures  in
the  communities  of  Vientiane,  the  capital  of  the  Lao  PDR.  A  total  of  207  respon-
dents  were  actively  participating  in  this  cross-sectional  descriptive  study  in  2011.
Representatives  of  households  were  interviewed  face-to-face  by  six  trained  inter-
viewers  using  a  structured  questionnaire.  KAP  reliabilities  of  0.89,  0.91  and  0.95
were  reported  in  the  pilot  sample  of  30  cases.  The  associations  between  each
independent  variable  and  prevention  behavior  were  tested  with  chi-square  tests.
Multiple  logistic  regression  was  used  to  determine  the  factors  that  were  signiﬁcantly
associated  with  preventive  behavior  while  controlling  for  the  other  variables.  The
results  revealed  that  51.69%  of  the  respondents  had  a  high  level  of  knowledge.  More
than  94%  of  the  respondents  knew  that  dengue  fever  is  a  dangerous  communicable
disease  and  that  dengue  fever  is  transmitted  from  person  to  person  via  mosquitoes.
More  than  half  (56.52%)  of  the  participants  had  positive  attitudes  toward  vector
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engue  fever  (DF)  is a  viral  infection  that  is
ransmitted by  the  bites  of  the  Aedes  aegypti
nd Aedes  albopictus  mosquitos  [1—4]. The  World
ealth  Organization  (WHO)  has  declared  dengue
ever and  dengue  hemorrhagic  fever  endemic  in  the
sian sub-continent  [5]. Globally,  dengue  fever  is
ndemic in  112  countries  around  the  world  [6,7].
he estimated  annual  incidences  of  50  million
engue fever  cases  and  500,000  dengue  hem-
rrhagic fever  cases  led  to  22,000  deaths  that
ccurred primarily  among  children  [8,9].  Thus  far,
here is  no  promising  vaccine  in  terms  of  the
revention of  the  morbidity  and  mortality  of  the
engue virus  that  is spread  by  arthropod  vectors
10,11].
Dengue  fever  poses  potential  risks  to  the  popula-
ions of  all  16  provinces,  including  the  capital  city
f Vientiane.  More  than  10,000  cases  of  dengue
ever and  40  deaths  were  reported  in  June  2013
n the  Lao  PDR,  which  represents  11.3  times  more
ases than  the  number  reported  for  the  same
eriod in  the  previous  year  [12]. Urban  areas
re particularly  affected  [13]. The  epidemiology
nd ecology  of  dengue  fever  are  strongly  associ-
ted with  human  habits  [14,15].  Thus,  evaluations
f people’s  knowledge,  attitudes,  and  practices
ight be  of  great  importance  to  improving  inte-
rated  control  measures  [16].  Moreover,  community
nowledge  and  preventive  behaviors  regarding  the
ause, transmission,  prevention  and  treatment  of
engue fever  are  signiﬁcant  socio-cultural  fac-
ors that  have  inﬂuenced  the  adoption  of  dengue
ever control  measures  [17—19]. However,  few
tudies have  focused  on  the  environmental  fac-
ors that  are  related  to  people’s  KAP  regarding
engue fever  vector  control  and  prevention.  Hence,
his community-based  study  aimed  to  investigate
he knowledge,  attitudes  and  preventive  behav-
ors (KAP)  toward  dengue  vector  control  measures
mong adults  in  Vientiane,  the  capital  of  the  Lao
DR.
s
(
iadults  467
 exhibited  a  high  level  of  preventive  behavior  in  terms  of
res.  Preventive  behaviors  were  signiﬁcantly  associated
m  sources  that  included  health  personnel  (p  =  0.038)  and
nd  with  knowledge  levels  (p  <  0.001).  This  study  suggests
tion  through  appropriated  mass  media  and  community
trengthen  and  encourage  community  participation,  par-
ing  mosquito  larvae  in  overlooked  places,  such  as  the
 example,  in  ﬂower  vases  and  ant  traps.
ziz  University  for  Health  Sciences.  Published  by  Elsevier
ethodology
ampling method
his  cross-sectional  survey  was  conducted  among
dults  who  resided  in  Vientiane,  the  capital  of  the
ao PDR.  Two-stage  stratiﬁed  sampling  was  applied
o draw  a  sample  that  represented  the  target  popu-
ation. Sampling  units  (households)  were  allocated
ith  the  proportional  to  size  method.  Vientiane
onsists of  nine  districts,  which  are  further  divided
nto  three  zones;  four  center  districts  are  classi-
ed as  urban,  three  districts  as  semi-urban  and  two
istricts as  rural  areas.  The  calculation  of  the  sam-
le size  and  a  sampling  diagram  for  this  study  are
resented  in  Eq.  (1)  and  Fig.  1,  respectively.
 = Z
2p(1  −  p)
E2
= (1.96)
2(0.59)(1  −  0.59)
(0.07)2
=  189
(1)
here
n  = the  sample  size
E =  an  acceptance  error  of  7%
Z =  1.96  (the  standard  normal  score  at  the  95%  con-
ﬁdence  interval)
p = 0.59  [7]
The  sample  size  was  increased  by  10%  to  allow
or any  missing  or  incomplete  data  that  occurred
uring data  collection.  Consequently,  the  required
ample  size  was  at  least  207  households.
The urban  areas  are  composed  of  four  dis-
ricts (i.e.,  D1,  Chanthabouly;  D2,  Sikhottabong;
3, Xaysettha;  and  D4,  Sisattanak),  and  there  are
wo districts  in  rural  area  (i.e.,  D1,  Packguem;
nd D2  Sangthong).  The  Xaysettha  district  was
andomly  selected  from  among  the  urban  areas,
nd Parkguem  was  randomly  selected  from  among
he rural  areas.  Two  villages  (vs)  were  randomly
elected from  each  district,  and  207  households
HH) were  then  selected  from  the  four  villages.
Representatives  of  the  households,  including
ncluded mothers,  fathers  or  relatives  of  the
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persons were  health  personnel  (31.88%),  headsFigure  1  Sampling  diagram  of  the  study.
families  were  interviewed.  Data  collection  was  con-
ducted in  Nongsangthor  village  in  which  dengue
fever is endemic,  and  the  coverage  of  the  pipe
water supply  in  Nongsangthor  is  100%.  Nonsa-
vang village  is  far  from  the  center  of  Vientiane
city (approximately  2  km).  Twenty  percent  of the
population  uses  use  pipe  water,  and  80%  use
underground water.  These  two  villages  are  in  dif-
ferent urban  areas.  Naxa  village  is  off  of  the
main highway  of  the  Lao  PDR  approximately  40  km
from Vientiane.  All  of  the  households  in  this  vil-
lage use  underground  water.  Maknao  village  is
situated along  the  Maekong  River  approximately
40 km  from  Vientiane.  The  people  in  these  two
districts have  different  lifestyles,  behaviors,  and
occupations.
Instrument
The  survey  questionnaire  comprised  38  questions
that were  as  divided  into  the  following  5  parts:
(i) socio-demographic  characteristics,  such  as  age,
gender, position  in  the  household,  education  level
and occupation;  (ii)  water  supply  source  in  the
household  and  home  environment;  (iii)  sources  of
information;  (iv)  knowledge  (11  items  rated  on  a  3-
point Likert  scale);  (iv)  attitudes  (14  items  rated  on
a 3-point  Likert  scale);  and  (v)  preventive  behavior
related  to  dengue  vector  breeding  control  meas-
ures.
Data collection
After  acquiring  the  approval  of  the  National  Ethics
Committee  for  Health  Research  (No  003/NECHR)
of the  Lao  PDR,  the  questionnaire  was  pre-tested
for reliability  by  selecting  15  respondents  from
an urban  area  and  15  respondents  from  a  rural
area. The  reliabilities  for  knowledge,  attitudes  and
o
(
(C.  Sayavong  et  al.
reventive  behaviors  were  0.89,  0.91  and  0.95,
espectively.  Before  collecting  data,  six  research
ssistants were  standardized  with  a single-day
raining program.  Permission  for  the  data  collection
as obtained  from  the  heads  of  the  local  pub-
ic health  ofﬁces,  the  village  chiefs  and  the  Lao
eople’s  Democratic  Republic  Ministry  of  Health.
nformed written  consent  was  also  obtained  from
ll eligible  respondents.  The  face-to-face  inter-
iew required  approximately  30  min.  The  ﬁeld
urvey was  conducted  from  January  10th  to  31st
f 2011.
ata analyses
he  data  were  veriﬁed  and  entered  using  Epi
ata. MINITAB  version  14  was  used  for  the  statisti-
al analysis.  The  percentages,  means  or  medians,
tandard deviations  or  quartile  deviations  are
resented  as  appropriate.  Chi-square  tests  were
sed to  determine  the  associations  of  preven-
ive behaviors  related  to  dengue  vector  control
easures with  socio-demographic  characteristics,
ources of  information,  knowledge  and  attitudes.
ultiple logistic  regressions  were  used  to  deter-
ine the  associations  between  the  preventive
ehaviors and  the  independent  variables  while
imultaneously  controlling  for  other  confounding
actors.
esults
ocio-demographic characteristics
 total  of  207  of  respondents  were  interviewed.
he average  age  was  41.99  years  old.  Slightly  more
han half  (56.04%)  were  females,  and  42.03%  of  par-
icipants were  mothers.  Approximately  one-third
33.82%) of  the  participants  had  completed  pri-
ary school,  and  two-thirds  had  secondary  school
evel or  higher  educations.  Generally,  the  primary
ccupations  were  business-related.  Approximately
wo-third of  the  respondents  were  living  in  urban
rea.
Regarding  the  sources  of  information,  the
articipants indicated  that  they  acquired  their
nformation  mainly  from  local  television  (88.89%)
nd radio  (65.70%).  Moreover,  regarding  the
ources of  information  from  people  (i.e.,  two-
ay communication),  the  respondents  indicated
hat the  main  persons  who  provided  resourcesf villages  (23.67%),  village  health  volunteers
13.35%) and  educators  in  mobile  services
19.32%).
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Table  1  Distribution  of  respondents  by  knowledge  about  dengue  vector  breeding  control  measures.
Knowledge  Correct  answer
Number  Percent
Dengue  fever  transmission
High  (≥median) 139  67.15
Low  (<median)  68  32.85
Minimum  =  2,  maximum  =  6  Median  =  5  QD  =  0.5
Cycle  life  of  Aedes  aegypti  mosquito
High  (≥median)  127  61.35
Low  (<median)  80  38.65
Minimum  =  0,  maximum  =  4  Median  =  2  QD  =  1
Breeding  site  control  measure
High  (≥median)  106  52.21
Low  (<median)  101  48.79
Minimum  =  1,  maximum  =  7  Median  =  3  QD  =  1
Protecting  mosquito  bite  (2  itemsa)
High  (≥median)  137  66.50
Low  (<median) 70  33.82
Minimum  =  1,  maximum  =  7 Median  =  3 QD  =  1
Overall  knowledge  level  (11  itemsa)
High  (≥median)  107  51.69
Low  (<median)  100  48.31
Minimum  =  5,  maximum  =  19  Median  =  12  QD  =  2
a Some items are multiple correct answers which the interviewers tell them to list all of them.
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nowledge about dengue vector breeding
ontrol measures
nowledge  was  assessed  with  the  4  sub-scales
hown in  Table  1.  We  found  that  67.15%  of  the  par-
icipants were  knowledgeable  about  dengue  fever
ransmission.  Among  the  participants,  61.35%  knew
bout the  mosquito  life  cycle,  and  66.50%  knew
bout  protecting  themselves  from  mosquito  bites.
owever,  knowledge  about  how  to  control  the
reeding sites  of  the  disease  vectors  was  fairly
dequate (52.21%).  Consequently,  regarding  overall
nowledge  about  dengue  vector  control  measures,
pproximately half  of  the  respondents  (51.69%)
ere knowledgeable.
ttitudes toward dengue vector breeding
ontrol measures
ore  than  64%  of  the  respondents  had  positive  atti-
udes toward  community  participation  (Table  2).
nly 59.42%  of  the  respondents  reported  using
nsecticides to  reduce  the  mosquito  population  or
revent mosquito  bites.  Among  the  respondents,
7% had  generally  positive  views  of  community  cam-
aigns and  education  material  support  including
and Abet.
c
b
r
ereventive behaviors related to dengue
ector breeding control measures
able  3  illustrates  that  the  breeding  site  control
ehaviors exhibited  by  the  respondents  were  fair.
alf of  the  respondents  performed  only  three  of
he 8  preventive  measures  (the  median  was  3);  i.e.,
8.99% of  the  respondents  changed  domestic  water-
olding  containers  every  week,  and  42.03%  covered
heir domestic  water-holding  containers.  More  than
9% changed  the  water  ﬂower  vases  every  week.
wo methods  that  were  reported  with  lesser  fre-
uencies  were  putting  sand  Abet® in  the  containers
28%) and  rearing  ﬁsh  in  domestic  water-holding
ontainers  (14%).  Few  reported  turning  over  pails
r buckets  when  they  were  not  in  use  (38.65%).  The
uestionnaire  also  explored  community-involving
ehaviors  and  indicated  that  half  of  the  respon-
ents performed  only  one  of  the  activities  (median
) outside  houses  in  areas  such  as  vacant  lands  or
wamps with  rubbish,  such  as  tires,  and  empty  con-
ainers, such  as  buckets.  Approximately  16%  turned
nd covered  such  rubbish.  Nearly  half  (46.38%)
leaned up  rubbish  around  their  houses  on  a weekly
asis.  Regarding  the  overall  preventive  behaviors
elated to  dengue  vector  control  measures,  52.17%
xhibited  good  behaviors.
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Table  2  Distribution  of  respondents  by  attitude  toward  dengue  vector  breeding  control  measure.
Attitude  Number  Percent
Community  participation
Positive  (≥median)  134  64.73
Negative  (<median)  73  35.27
Minimum  =  13,  maximum  =  24  Median  =  23  QD  =  1.5
Chemical  insecticide
Positive  (≥median) 123  59.42
Negative  (<median) 84  40.58
Minimum  =  1,  maximum  =  9 Median  =  7 QD  =  1
Social  support
Positive  (≥median)  138  66.67
Negative  (<median)  69  33.33
Minimum  =  5,  maximum  =  10  Median  =  9  QD  =  0.5
Overall  attitude  (14  items)
Positive  (≥median) 117  56.52
Negative  (<median) 90  43.48
ian  =
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Associations between knowledge, attitudes
and preventive behaviors
Table  4 indicates  that  the  adults  who  had  good
knowledge of  dengue  vector  control  measure  were
7.62 times  more  likely  to  exhibit  good  over-
all preventive  behavior  regarding  dengue  vector
breeding control  measures  compared  with  those
with poor  knowledge  (95%  CI  OR  =  4.11—14.12),  and
this difference  was  highly  signiﬁcant  with  a p-
value  <0.001.  Regarding  the  overall  attitudes  about
dengue vector  control  measures,  the  adults  with
positive  attitudes  were  1.26  times  more  likely  to
w
r
i
Table  3  Distribution  of  respondents  by  preventive  behavio
Preventive  behavior  Number  (
Controlling  breeding  sites
High  (≥median)  149  
Low  (<median)  58  
Minimum  =  0,  maximum  =  8  Median  =  
Involving  community  activities
High  (≥median)  195  
Low  (<median)  12  
Minimum  =  0,  maximum  =  3  Median  =  
Preventing  from  mosquito  bite
High  (≥median)  162  
Low  (<median)  45  
Minimum  =  1,  maximum  =  7  Median  =  
Overall  preventive  behavior
High  (≥median)  108  
Low  (<median)  99  
Minimum  =  1,  maximum  =  14  Median  =   38 QD  =  2.5
xhibit  good  preventive  behaviors  regarding  dengue
ector breeding  control  measures  (OR  =  1.26,  95%
I =  0.73—2.19);  however,  this  association  was  sta-
istically insigniﬁcant.
Table  5 illustrates  that  the  sources  of  infor-
ation, particularly  heads  of  villages  and  health
are personnel,  played  a signiﬁcant  role  in  pro-
iding knowledge  to  people  in  the  community.
hese inﬂuences  encouraged  high  levels  of  pre-
entive  behaviors  among  adults  in  the  community
ith adjusted  odds  ratios  of  2.30  and  2.54,
espectively. After  controlling  for  the  sources  of
nformation,  the  ﬁndings  indicated  that  the  adults
r  on  dengue  vector  breeding  control  measure.
n)  Percentage  (%)
71.98
28.02
3  QD  =  1
94.20
5.80
1  QD  =  0.5
78.26
21.74
2  QD  =  0.5
52.17
47.83
7  QD  =  1.5
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Table  4  Association  between  knowledge,  attitude  and  preventive  behavior  regarding  dengue  vector  breeding
control  measure.
Variables  Frequency  Preventive  behavior  Crude  OR  95%  CI  for  OR  p-Value
High  (%) (Low  %)
Knowledge  level
High  107  74.77  25.23  7.62  4.11—14.12  <0.001***
Low  100  28.00  72.00  1
Attitude  level
Positive  117  54.17  47.83  1.26  0.73—2.19  0.407
Negative  90  48.89  51.11  1
*p-value <0.05.
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*** p-value <0.001.
ith  good  knowledge  were  approximately  6  times
ore  likely  to  exhibit  good  preventive  behaviors
95% CI  =  3.27—12.01).
iscussion
his  community-based  study  was  conducted  to
escribe  the  knowledge,  attitudes  and  preven-
ive behaviors  related  to  dengue  vector  control
easures among  adults  in  Vientiane  and  to  iden-
ify the  determinants  of  preventive  behavior.
egarding knowledge  about  dengue  vector  breed-
ng control  measures,  67.15%  of  the  adults  were
r
f
t
e
Table  5  Association  between  factors  and  preventive  beh
multiple  logistic  regression.
Variables  Adjusted  odds  ratio  
Source  of  information
Health  personnel
No  1
Yes  2.30  
Educators  in  mobile  units
No  1
Yes  1.06  
Health  volunteers
No  1
Yes  1.04  
Heads  of  villages
No  1
Yes  2.54  
Knowledge  level
Low  1
High  6.26  
AOR = adjusted odds ratio.
* p-value <0.05.
**p-value <0.01.
*** p-value <0.001.nowledgeable.  This  ﬁnding  is  consistent  with
hose of  many  studies  that  have  been  performed
n general  population,  such  as  those  in  Pakistan
6], Thailand  [7,20], Malaysia  [21]  and  Maldives
22]. Higher  proportions  of  adults  provided  cor-
ect answers  about  the  cause  of  dengue  being
rom the  bites  of  Aedes  aegypti  mosquitos  and
he breeding  sites  of dengue  vectors  included
acant lands,  houses  and  abandoned  factories.
owever, the  knowledge  levels  of  urban  and  rural
esidents were  not  found  to  be  signiﬁcantly  dif-
erent in  this  study.  A  literature  review  revealed
hat female  school  students  have  less  knowl-
dge [16]  and  that  high  levels  of knowledge  have
avior  on  dengue  vector  breeding  control  measure  by
95%  CI  of  AOR  p-Value
Lower  Upper
1.05  5.04  0.038*
0.34  2.59  0.791
0.34  3.24  0.940
1.09  5.94  0.031*
3.27  12.01  <0.001***
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been  reported  among  health  care  professions  in
Taiwan [23].
The  sources  of  information  about  dengue  fever
prevention and  control  that  achieved  the  high-
est levels  of  coverage  among  the  residents  in  the
capital city  of  Laos  included  mass  media,  such  as
television  and  radio.  Large  television  or  radio  cam-
paigns have  achieved  high  levels  of  coverage  in
many countries,  such  as  Malaysia  [24],  Thailand
[7,20]  and  Jamaica  [25]. There  might  be  direct  link
between  knowledge  and  preventive  behavior,  but
dengue vector  breeding  site  control  measures  are
probably  only  used  by  people  who  are  experienced
with mosquito  nuisance  problems  [26].
Regarding  the  preventive  behaviors,  better
water-holding  container  management  has  a sub-
stantial effect  on  the  Aedes  aegypti  population
[7].  Major  preventive  behaviors  are  shared  among
ASEAN  countries  such  as  the  Lao  PDR  [13,27],
Thailand  [7,10], and  Malaysia  [28].  The  most  used
methods  are  the  installation  of  window  and  door
screens and  the  use  of  mosquito  nets.  Less  than
half of  the  respondents  covered  domestic  water-
holding containers  with  lids.  These  respondents
were less  likely  to  perform  some  control  meas-
ures, such  as  changing  containers  every  week,  using
Abet® sand  and  rearing  ﬁsh  to  eat  mosquito  larvae.
However, this  study  did  not  investigate  the  fre-
quency of  domestic  water  use  because  frequent  use
of water  might  contribute  to  reducing  adult  infes-
tation in  these  containers.  The  results  of  this  study
revealed  that  the  people  were  less  likely  to  pay
attention to  changing  the  water  in  small  artiﬁcial
containers,  such  as  vases  and  potted  plants,  in  their
own houses;  thus,  the  personal  communications
of health  personnel  and  village  health  volunteers
might place  more  emphasis  on  this  issue.  The  fre-
quency of  self-protection  from  mosquito  bites  via
the use  of  repellents  in  Laos  was  approximately  half
that compared  to  the  frequency  among  people  in
Maldives [22]. However,  approximately  one-third  of
the adults  in  Maldives  use  mosquito  coils  during  the
day and  night.  The  risk  of  dengue  infection  might
be increased  by  the  use  of  coils  only  at  night.  In  the
future,  health  educators,  such  as  village  heads  and
volunteers,  should  also  emphasize  this  point.
In conclusion,  closing  the  gaps  between  knowl-
edge and  preventive  behavior  will  remain  an
important challenge  for  the  implementation  of
dengue control  measures  across  people  with  dif-
ferent lifestyles  and  environment  factors,  such  as
housing and  domestic  water  resources  [7,29]. This
study suggests  that  proactive  health  education  via
appropriated  mass  media  and  community  clean-
up campaigns  should  strengthen  and  encourage
community participation  and  speciﬁcally  addressC.  Sayavong  et  al.
osquito  larvae  in  overlooked  places,  such  as
ower vases  and  ant  traps,  in  people’s  own  homes.
Project managers,  health  planners,  policy  mak-
rs and  local  government  need  to  apply  greater
ffort to  implementing  dengue  fever  control  meas-
res in  communities  to  ensure  those  measures  are
roactive and  effective.  ASEAN  Dengue  Days  have
een held  in  Indonesia,  Myanmar,  Vietnam  and  the
hilippines  in  2011,  2012,  2013  and  2014  to  increase
ublic  awareness  [34], and  this  practice  should  be
mplemented  in  other  countries.
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